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PROBLEM TO BE SOLVED: To enhance adhesion strength of each 
external electrodes 30 and 31 to an insulating sheet 23 in a manufacturing 
method for a piezoelectric actuator 20 which is used as a drive source of 
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formed on surfaces of piezoelectric sheets 21a-21g and 22 with Ag-Pd 
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electrodes 30 for connecting to a flexible print cable are baked and formed 
in the tubs 60. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While while forms the pattern of an individual electrode or a common electrode in a double width side with 
an electrical conducting material in two or more piezo-electric sheets The tab of the pattern corresponding to one double 
width side of an insulation sheet is formed with an electrical conducting material with said individual electrode or said 
common electrode. Among the front **** double width sides in the layered product of said piezo-electric sheet, to one 
double width side As opposed to each [ after carrying out the laminating of said insulation sheet so that said each tab 
may appear in the outside of the direction of a laminating in said layered product, and calcinating a layered product with 
said insulation sheet / said ] tab The manufacture approach of the laminating mold piezoelectric device characterized by 
being burned and forming the external electrode for connecting with external connecting means, such as a flexible 
printed cable. 

[Claim 2] It is the manufacture approach of the laminating mold piezoelectric device according to claim 1 which sees 
from a laminating, and the area after baking of said each tab is this and 1/2 or more twice the area of a corresponding 
external electrode, and is characterized by considering as 1 or less-time magnitude. 

[Claim 3] It is the manufacture approach of the laminating mold piezoelectric device according to claim 1 or 2 
characterized by using Ag system ingredient as said external electrode when the conductive paste of an Ag-Pd system is 
used as said electrical conducting material. 

[Claim 4] The manufacture approach of a laminating mold piezoelectric device given in either of the claims 1-3 
characterized by filling up each through hole concerned with the electrical conducting material which followed the 
pattern of said electrode, and said tab at said each piezo-electric sheet and insulation sheet while forming a through hole 
in the part corresponding to the pattern and said tab of said electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the laminating mold piezoelectric device 

used as a driving source in various equipments, such as an ink jet head. 

[0002] 

[Description of the Prior Art] From the former, the piezoelectric device is used as a driving source (electrostrictive 
actuator) of various equipments using the property of changing electrical energy into mechanical displacement 
(distortion) according to the piezo-electric effect. 

[0003] The piezoelectric device used as the laminating mold also in it in order to enlarge the amount of displacement by 
distortion On the front face (one double width side) of the piezo-electric sheet which consists of ceramic ingredients, 
such as PZT (titanic-acid lead zirconate) Two or more piezo-electric sheets which carry out printing formation of the 
pattern of an individual electrode or a common electrode, and have said individual electrode in the conductive paste of 
an Ag(silver)-Pd (palladium) system, While carrying out the laminating of two or more piezo-electric sheets which have 
said common electrode by turns, in the front face of the insulation sheet which carried out the laminating to the double 
width side of one of these It has structure which formed the external electrode for connecting a flexible printed cable by 
said individual electrode or said common electrode, and the corresponding pattern in order to make an electrical 
potential difference impress alternatively and to make it drive from the outside. 
[0004] The approach of preparing this external electrode mainly had three approaches conventionally. 
[0005] The one approach is made to extend so that the part may be exposed to the end face of a piezo-electric sheet, 
carries out the laminating of the piezo-electric sheet of these plurality, and the insulation sheet which does not have an 
electrode in the maximum upper layer, and calcinates it at an elevated temperature (for example, about 1 100 degrees C) 
while it forms a common electrode and an individual electrode in the front face of a piezo-electric sheet. Subsequently, 
while carrying out pattern formation of the side-face electrode to the laminating end face of this layered product in the 
conductive paste of an Ag(silver)-Pd (palladium) system so that the end faces of said individual electrode and the end 
faces of a common electrode may be connected in the direction of a laminating be comparatively burned at low 
temperature (for example, about 600 degrees C) after carrying out spreading formation of the external electrode with the 
same electrical conducting material (conductive paste) as the double width front face of said insulation sheet so that it 
may flow with each of this side-face electrode - it is the approach of carrying out. 

[0006] After the 2nd approach establishes the through hole which is open for free passage to the individual electrodes or 
common electrodes which adjoins in the direction of a laminating in each piezo-electric sheet and the insulation sheet in 
which said common electrode and individual electrode were formed and fills them up with the same electrical 
conducting material (conductive paste) as each through hole concerned, it carries out the laminating of these piezo- 
electricity sheet and the insulation sheet, and calcinates them at an elevated temperature as mentioned above after that. 
Subsequently, for said every through hole part, spreading formation of the external electrode is carried out in the 
conductive paste of an Ag(silver)-Pd (palladium) system, it can be burned at low temperature and this is made the 
double-width front face of said insulation sheet. 

[0007] The 3rd approach to each piezo-electric sheet and the insulation sheet in which said common electrode and 
individual electrode were formed While preparing the through hole which is open for free passage to the individual 
electrodes or common electrodes which adjoins in the direction of a laminating and being filled up with the same 
electrical conducting material as each through hole concerned After carrying out pattern formation of the tab as an 
external electrode to the double width side of an insulation sheet with the same electrical conducting material so that it 
may flow on the double width front face of said insulation sheet in said each through hole, and carrying out the 
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laminating of these, it calcinates at high temperature. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the external electrode carried out by the ability being burned 
at low temperature like said 1st and 2nd approaches had weak adhesion reinforcement with the double width side of an 
insulation sheet, when solder connection was made with a flexible printed cable through this external electrode, the 
external electrode separated to the insulation sheet and electrical installation had imperfection or the problem that it was 
not stabilized. Even if it made said conductive paste mix a glass frit, the limit was in improvement in adhesion 
reinforcement. 

[0009] On the other hand, when based on said 3rd approach, the part of the tab as an external electrode calcinated at said 
elevated temperature had the problem that it was difficult to fully secure soldered joint reinforcement with the polar 
zone of said flexible printed cable, in order that the front face of a tab might oxidize according to said elevated 
temperature, while contracting by baking. 

[0010] This invention makes it a technical technical problem to solve said conventional problem. 
[0011] 

[Means for Solving the Problem] In order to solve this technical technical problem, the manufacture approach of the 
laminating mold piezoelectric device concerning this invention While while forms the pattern of an individual electrode 
or a common electrode in a double width side with an electrical conducting material in two or more piezo-electric sheets 
The tab of the pattern corresponding to one double width side of an insulation sheet is formed with an electrical 
conducting material with said individual electrode or said common electrode. Among the front **** double width sides 
in the layered product of said piezo-electric sheet, to one double width side As opposed to each [ after carrying out the 
laminating of said insulation sheet so that said each tab may appear in the outside of the direction of a laminating in said 
layered product, and calcinating a layered product with said insulation sheet / said ] tab It can be burned and the external 
electrode for connecting with external connecting means, such as a flexible printed cable, is formed. 
[0012] Moreover, in the manufacture approach of a laminating mold piezoelectric device according to claim 1, it sees 
from a laminating, and invention of claim 2 is 1/2 or more twice the area of this and a corresponding external electrode, 
and makes area after baking of said each tab into 1 or less-time magnitude. 

[0013] In the manufacture approach of a laminating mold piezoelectric device according to claim 1 or 2, invention of 
claim 3 uses Ag system ingredient as said external electrode, when the conductive paste of an Ag-Pd system is used as 
said electrical conducting material. 

[0014] Furthermore, in the manufacture approach of the laminating mold piezoelectric device indicated to either of the 
claims 1-3, invention of claim 4 fills up said each piezo-electric sheet and insulation sheet with the electrical conducting 
material which followed the pattern of said electrode, and said tab in each through hole concerned, while forming a 
through hole in the part corresponding to the pattern and said tab of said electrode. 
[0015] 

[Effect of the Invention] Since the tab and external electrode are electrical conducting materials further, even if it can 
stick the tab made from an electrical conducting material firmly on an insulation sheet at high temperature, and an 
external electrode is able to be burned at low temperature, it can be made to stick mutually firmly, in case a layered 
product is calcinated like claim 1, since an external electrode is formed through the tab made from an electrical 
conducting material on an insulation sheet. Moreover, since low temperature is sufficient when an external electrode can 
be burned, there is little oxidization etc. and it can also fully secure bonding strength with external connecting means, 
such as a flexible printed cable. 

[0016] Each manufacture approach according to claim 2 to 4 materializes the manufacture approach of claim 1 more. 
According to the manufacture approach of claim 2, it sees from a laminating, and since the area after baking of said each 
tab is 1/2 or more twice the area of this and a corresponding external electrode and considers as 1 or less-time 
magnitude, a touch area with said external electrode is fully obtained, and the reservation of the adhesion reinforcement 
of said external electrode to said insulation sheet can be attained certainly. 

[0017] Moreover, since it can be burned in what use a metal of the same kind as a principal component when said tab is 
made into the product made from conductive paste of an Ag-Pd system and said external electrode is made into the 
product made from Ag system ingredient like claim 3, even if it does not calcinate said external electrode at an elevated 
temperature, the adhesion reinforcement of the external electrode to said tab can improve, and the operation 
effectiveness of claim 1 can be attained certainly. 

[0018] Like claim 4, furthermore, to said each piezo-electric sheet and said insulation sheet A through hole is formed in 
the part corresponding to the pattern and said tab of said electrode. In each through hole concerned If filled up with the 
electrical conducting material which followed the pattern of said electrode, and said tab acquiring the operation 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



7/14/2004 



Page 3 of 9 



effectiveness of claim 1, i.e., the adhesion reinforcement of each of said external electrode to said insulation sheet being 
fully securable, - in addition, it can flow certainly to said external electrode, an individual electrode, a common 
electrode corresponding to this, etc., and generating of an electric poor contact etc. can be reduced remarkably. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt which materialized this invention is explained based on 
the drawing ( drawin g 1 - drawin g 13 ) at the time of applying to a piezo-electric type ink jet head. 
[0020] Drawing JL - drawing 9 show the 1st operation gestalt of this invention. As shown in drawing 1 , draw ing 2 , and 
drawing 8 , the flexible printed cable 40 as an external connecting means is piled up and joined to the top face (double 
width side) of the electrostrictive actuator 20 of the plate mold joined to the cavity plate 10 made from a metal plate for 
connection with an external instrument, and ink places the regurgitation upside down from the nozzle 54 which carried 
out opening to the inferior-surface-of-tongue side of the cavity plate 10. 

[0021] As shown in drawing 3 and drawing 4 , the cavity plate 10 has structure which carried out the laminating by 
piling up the sheet metal of five sheets of the manifold plate 12 of 43 or 2 nozzle plates, the spacer plate 13, and a base 
plate 14 by adhesion, and joining. With the 1st operation gestalt, each plates 12, 13, and 14 except a nozzle plate 43 are 
the products made from 42% nickel alloy steel plate, and are 50 micrometers - about 150 micrometers in thickness. 
[0022] The nozzle 54 for ink jet of the diameter of minute is arranged in the nozzle plate 43 in the shape of [ of two 
trains ] staggered arrangement along with the longitudinal direction of this nozzle plate 43. That is, along with two 
datum lines 43 a and 43b parallel to the longitudinal direction of said nozzle plate 43, many nozzles 54 are drilled in the 
alternate array at intervals of the minute pitch P. 

[0023] Moreover, the pressure room 16 (it mentions later for details) corresponding to said each nozzle 54 and the 
activity section 35 (it mentions later for details) in an electrostrictive actuator 20 are arranged in the location which laps 
up and down and corresponds by the plane view of each plates 43, 12, 13, and 14. Said each pressure room 16 is formed 
so that it may extend in the direction which intersects the longitudinal direction of said nozzle plate 43 (rectangular 
cross), and the train of the pressure room 16 is arranged along with the longitudinal direction of said nozzle plate 43. 
[0024] As well as the bottom manifold plate 12 which the manifold rooms 12a and 12a of the pair as an ink path counter 
with a nozzle plate 43, the manifold rooms 12b and 12b of a pair are drilled by the spacer plate 13 and the top manifold 
plate 12 which counters so that it may extend along with the both sides of the train of said nozzle 54. In this case, each 
manifold rooms 12a and 12b have extended so that it may lap with the train of the pressure room 16 in plane view (refer 
to draw ing 3 and drawing 4 ). 

[0025] In addition, it dents and the manifold rooms 12b and 12b of the bottom manifold plate 12 are formed so that it 
may open only to the top-face side of this bottom manifold plate 12 (refer to drawing 4 ). These manifolds rooms 12a 
and 12b have structure sealed by carrying out the laminating of the spacer plate 13 to the top manifold plate 12. 
[0026] Many of the pressure room 16 of the narrow width prolonged in the direction (the direction of a shorter side) 
which intersects perpendicularly with a base plate 14 to the center line which meets in this direction of a long side is 
drilled. If the longitudinal datum lines 14a and 14b of the letter of parallel are set up on right-and-left both sides on both 
sides of said center line, tip 16a of the pressure room 16 on the left of said center line is located on longitudinal datum- 
line 14a of said left-hand side, and tip 16a of the pressure room 16 on the right of said center line is conversely located 
on longitudinal datum-line 14b of said right-hand side. Moreover, tip 16a of the pressure room 16 of the right and left 
concerned is arranged by turns, respectively. Therefore, the pressure room 16 of right-and-left both sides is arranged by 
turns so that it may extend to hard flow mutually alternately (refer to drawing 4 ). 

[0027] Tip 16a of each of said pressure room 16 is open for free passage to the nozzle 54 of the alternate array in a 
nozzle plate 43 through the through tube 17 of the diameter of minute drilled in the alternate array on the manifold plate 
12 of 13 or 2 spacer plates. On the other hand, other end 16b of each of said pressure room 16 is open for free passage 
through the through tube 1 8 drilled in the right-and-left both-sides section of the spacer plate 13 in the manifold rooms 
12a and 12b in the manifold plate 12. 

[0028] In addition, as shown in drawin g 4 , it dents and said other end 16b is formed so that opening may be carried out 
only to the inferior-surface-of-tongue side of a base plate 14. Moreover, the filter 29 for the dust removal in the ink 
supplied to the top face of the feed holes 19a and 19a drilled in the end section of the base plate 14 of the maximum 
upper layer from the upper ink tank (not shown) is stretched. And feed holes 19b and 19b are drilled also in the feed 
holes 19a and 19a drilled in the end section of a base plate 14 in the spacer plate 13, and a corresponding location. 
[0029] By the above, the ink which flowed through the feed holes 19a and 19b in a base plate 14 and the spacer plate 13 
in right-and-left both manifolds room 12a and 12b from the ink tank (not shown) After being distributed in each 
pressure room 16 through each through tube 18 from each of these manifold rooms 12a and 12b, it passes along each 
through tube 17, and has the composition of resulting in the nozzle 54 corresponding to each pressure room 16 
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concerned from the inside of each of this pressure room 16 (refer to drawing _3 and dmwing 4 ). 

[0030] Next, the structure of the electrostrictive actuator 20 which is a laminating mold piezoelectric device concerning 

this invention is explained based on drawing 5 - drawing 7 . 

[0031] As shown in drawing, 5 , the electrostrictive actuator 20 has structure which carried out the laminating of the 
piezo-electric sheets 21a, 21b, 21c, 2 Id, 21 e, 2 If, 21 g, and 22 of eight sheets, and the insulation sheet 23 of one sheet, 
the 1st operation gestalt said each piezo-electric sheet 21a- each thickness of 21g, 22, and an insulation sheet 23 is 15 
micrometers - about 40 micrometers. As for an insulation sheet 23, it is desirable on manufacture to use the completely 
same ingredient as other piezo-electric sheets. 

[0032] On both sides which counted to JP,4-341851,A upwards from the piezo-electric sheet 22 of the lowest layer, and 
it, and inserted Chuo Line of a shorter side into it like the thing of a publication among the front faces (double width 
side) of the odd-numbered piezo-electric sheets 21b, 2 Id, and 21f the individual electrode 24 of a narrow width - each 
[ these ] piezo-electric sheets [ 22, 21b, 2 Id, and 21f ] a shorter side edge and the letter of parallel - and pattern 
formation is carried out to seriate in the direction of a long side. The pattern of the individual electrode 24 concerned 
corresponds to the part of each pressure room 16 in the cavity plate 10. The width-of-face dimension of the electrode 24 
according to each [ said ] is set up so that it may become somewhat narrower than this and the corresponding double 
width section of the pressure room 16. 

[0033] The common common electrode 25 is formed in the front face (double width side) of the even-numbered piezo- 
electric sheets 21a, 21c, 21 e, and 21 g from the bottom to two or more pressure rooms 16. The part where said individual 
electrode 24 and said common electrode 25 lap in the direction of a laminating among said each piezo-electric sheets 
21a-21g, i.e., the part across which it faces, is the activity section 35 which produces distortion according to the piezo- 
electric effect. 

[0034] On the other hand, since the pressure room 16 is arranged by 2 seriate along the direction of a long side of a base 
plate 14, the common electrode 25 is formed in plain-view substantially rectangle-shaped [ which is prolonged in the 
direction of a long side in the center section of the direction of a shorter side of said even-numbered piezo-electric 
sheets 21a, 21c, 21 e, and 21 g ] so that the pressure rooms 16 and 16 of the two trains concerned may be covered in one. 
The drawer sections 25a and 25a prolonged covering the abbreviation overall length of the shorter side edge concerned 
are the common electrode 25 and really [ said ] formed in the near part of the shorter side edge of the pair in said even- 
numbered piezo-electric sheets 21a, 21c, 21 e, and 21g. 

[0035] Moreover, they are parts other than said activity section 35 (it is the near part of the long side edge of the pair in 
said even-numbered piezo-electric sheets 21a, 21c, 21 e, and 21g) among the front faces of said even-numbered piezo- 
electric sheets 21a, 21c, 21 e, and 21g. the part in which said common electrode 25 is not formed - said individual 
electrode 24 and abbreviation ~ with the same width-of-face dimension, the dummy individual electrodes 26 with short 
die length are said individual electrode 24 and a corresponding pattern, namely, are formed in the same vertical location 
as said individual electrode 24. The these dummy individual electrode 24 is for lessening change of the partial thickness 
at the time of carrying out the laminating of said each piezo-electric sheets 22, 21a-21g and insulation sheet 23, although 
it threw away and was the electrode of a pattern which does not contribute to the deformation process (distortion) of an 
electrostrictive actuator 20. 

[0036] Among the front faces of said odd-numbered piezo-electric sheets 22, 21b, 2 Id, and 2 If, it throws away into said 
drawer sections 25a and 25a and a corresponding location (the same vertical location), and the dummy common 
electrode 27 as an electrode of a pattern is formed in them. In addition, although mentioned later for details, with the 1st 
operation gestalt, said each electrodes 24, 25, 26, and 27 are the things made from the conductive paste of the Ag-Pd 
system which contains Pd as an electrical conducting material about 30%. 

[0037] The external electrode 30 to said individual electrode 24 and the external electrode 31 to drawer section 25a of 
said common electrode 25 are formed in the front face of the insulation sheet 23 which is a piezo-electric sheet of the 
maximum upper layer along the long side edge of the pair of the insulation sheet 23 concerned. With the 1st operation 
gestalt, said both external electrodes 30 and 3 1 consist of Ag system ingredient (you may be a minute amount **** 
thing about Pd) containing Ag which is the principal component of said conductive paste. Moreover, the thickness 
(thickness of the direction of a laminating (upper and lower sides)) of said both external electrodes 30 and 31 is about 7- 
17 micrometers. 

[0038] Except for the piezo-electric sheet 22 of said lowest layer, the through hole 32 for making all other piezo-electric 
sheets 21a-21g and insulation sheets 23 flow through said external electrode 30, and the individual electrode 24 and the 
dummy individual electrode 26 of a location corresponding to this mutually is drilled. 

[0039] The through hole 33 for making said each piezo-electric sheets 21a-21g and insulation sheet 23 similarly flow 
through at least one external electrode 31 (the 1st operation gestalt external electrode 31 of the location of the four 
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comers of an insulation sheet 23), and the drawer section 25a of a location and dummy common electrode 27 of each 
other corresponding to this is drilled. Each [ these ] through holes 32 and 33 are filled up with said individual electrode 
24 and the electrical conducting material of the same quality of the material as common electrode 25 grade, i.e., the 
conductive paste of an Ag-Pd system. 

[0040] With the 1st operation gestalt, as shown in d raw ing 5 and drawing 6 , it shifts suitably and each through holes 32 
and 33 in said each piezo-electric sheets 21a-21g and insulation sheet 23 are drilled so that it may not align in the shape 
of a single tier along the direction of a long side of said each piezo-electric sheets 21a-21g and an insulation sheet 23 
(direction parallel to the direction of a list of the pattern of said individual electrode 24 (or said dummy individual 
electrode 26)). 

[0041] Namely, sequentially from one shorter side veranda of said insulation sheet 23, from the long side edge of said 
insulation sheet 23, each through holes 32 and 33 in said insulation sheet 23 are suitably shifted in dimensions LI, L2, 
L3, and LI and the location from which only ... was separated, and are suitably drilled in the direction of a shorter side. 
And so that each through holes 32 and 33 in each lower layer piezo-electric sheets 21a-21g may also be equivalent to 
each through holes 32 and 33 in said insulation sheet 23 from said insulation sheet 23, respectively (free passage) 
Sequentially from one said piezo-electric sheets [ each / 21a-21g ] shorter side veranda, from the said piezo-electric 
sheets [ each / 21a-21g ] long side edge, suitably, it shifts suitably in dimensions LI, L2, L3, and LI and the location 
from which only ... was separated, and is punctured in the direction of a shorter side. 

[0042] In addition, arrangement of each through holes 32 and 33 in said each piezo-electric sheets 21a-21g and 
insulation sheet 23 is not limited to the above-mentioned pattern, and it shifts suitably and it should just be arranged so 
that the through hole 32 and 33 comrades which adjoin in said direction of a long side may not align in the shape of a 
single tier along said direction of a long side. 

[0043] Next, the manufacture approach of said electrostrictive actuator 20 is explained based on drawin g 9 (A) - (C). 
First, a through hole 32 is beforehand drilled to the location which throws away into the part set to each piezo-electric 
sheet 21b (2 Id, 21 f) among the front faces of the 1st material sheet (green sheet) which has the magnitude of piezo- 
electric sheet 21b (the same is said of 2 Id, 2 If, and 22) in said electrostrictive actuator 20 which arranged two or more 
parts in in the shape of a matrix with two or more individual electrodes 24, and forms the dummy common electrode 27 
as an electrode of a pattern in it. 

[0044] In the part which similarly is set to each piezo-electric sheet 21a (21c, 21e, 21g) among the front faces of the 2nd 
material sheet (green sheet) which has the magnitude of piezo-electric sheet 21a (21c, 21e, the same is said of 21g) 
which arranged two or more parts in in the shape of a matrix A through hole 33 is beforehand drilled to the location in 
which it throws away into with drawer section 25a of two or more common electrodes 25, and the dummy individual 
electrode 26 as an electrode of a pattern is formed. 

[0045] Furthermore, through holes 32 and 33 are drilled in the part of each insulation sheet 23 to the location in which 
two or more external electrodes 30 and 31 are formed among the front faces of the 3rd material sheet (green sheet) 
which has the magnitude which arranged the plurality of an insulation sheet 23 in in the shape of a matrix. 
[0046] Subsequently, the individual electrode 24 and the dummy common electrode 27 are formed in a said piezo- 
electric sheets [ each / 22, 21b, 21d, and 21f ] front face by the screen-stencil which used the conductive paste of the 
Ag-Pd system as an electrical conducting material for the common electrode 25 and the dummy individual electrode 26, 
respectively on a said piezo-electric sheets [ each / 21a 21c, 21 e, and 21g ] front face. 

[0047] Moreover, tabs 60 and 61 (refer to drawing 9 (A)) are formed in the location (location of each of said through 
holes 32 and 33) in which two or more external electrodes 30 and 31 are formed among the front faces of each of said 
insulation sheet 23 by the screen-stencil which used the conductive paste of the Ag-Pd system as an electrical 
conducting material, respectively. 

[0048] In this case, since it has penetrated to the vertical double width side of said the 1st - 3rd material sheet, said 
electrical conducting material permeates into said each through hole 32 and 33, and the flow of said each through holes 
32 and 33 is attained through said each through holes 32 and 33 in the vertical side of a sheet through said each 
electrode sections 24-27 and said each tabs 60 and 61. 

[0049] Moreover, with the 1st operation gestalt, the area seen from [ of each of said tabs 60 and 61 ] the laminating is 
suitably set up so that the area after these baking may be 1/2 or more twice the area of this and the corresponding 
external electrodes 30 and 3 1 and it may become 1 or less-time magnitude. 

[0050] Subsequently, said each material sheet is dried, after carrying out a laminating, by pressing in the direction of a 
laminating, it unifies by carrying out, and considers as the layered product of one sheet (refer to drawing 9 (A)), and this 
layered product is calcinated at the temperature of about 1 100 degrees C. If it does so, as shown in „drawing_9 (B), each 
tabs 60 and 61 on said each insulation sheet 23 will contract by baking. Here, the area seen from [ of each of said tabs 
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60 and 61 ] the laminating is 1/2 or more twice the area of this and the corresponding external electrodes 30 and 31, and 
serves as 1 or less-time magnitude. 

[0051] And the external electrodes 30 and 31 which consist of Ag system ingredient are formed in each thick tabs 60 
and 61 (the 1st operation gestalt about 1 micrometer) which became thin by screen-stencil, and it can be burned on them 
at the temperature of about 600 degrees C (refer to drawing 9 (C)). It cuts into after that predetermined magnitude. 
[0052] In two or more piezo-electric sheets 22, 21a-21g and insulation sheets 23 which carried out the laminating up 
and down by the above While the individual electrode 24, the dummy individual electrode 26, and the external electrode 
30 of the same vertical location are electrically connected through the electrical conducting material in a through hole 
32 Similarly the common electrode 25 of two or more upper and lower sides, the dummy common electrode 27, and the 
external electrode 31 are electrically connected through the electrical conducting material in a through hole 33 (refer to 
drawing 7 ). 

[0053] With the 1st operation gestalt, since each tabs 60 and 61 made from the conductive paste of the Ag-Pd system 
which carried out printing formation are calcinated at an elevated temperature (this operation gestalt about 1 100 degrees 
C) on said insulation sheet 23, said each tabs 60 and 61 and said insulation sheet 23 can be stuck firmly. 
[0054] And what use a metal (the 1st operation gestalt Ag) of the same kind as a principal component since the external 
electrodes 30 and 31 which consist of Ag system ingredient can be burned at low temperature (this operation gestalt 
about 600 degrees C) is made joined to each tabs 60 and 61 made from said Ag-Pd system conductive paste, and the 
adhesion reinforcement of each of said external electrodes 30 and 3 1 to said each tabs 60 and 61 will become high. 
[0055] Therefore, even if it does not calcinate said each external electrodes 30 and 3 1 at an elevated temperature, said 
each tabs 60 and 61 can fully secure the adhesion reinforcement of each of said external electrodes [ as opposed to said 
insulation sheet 23 for the role of a binder ] 30 and 3 1 sure enough. It faces that this joins said each external electrodes 
30 and 31 and said flexible printed cable 40 by solder, and generating of a defect, like said each external electrodes 30 
and 3 1 separate from said insulation sheet 23 can be reduced remarkably. 

[0056] Moreover, it sees from a laminating, the area after elevated-temperature baking of said each tabs 60 and 61 is 1/2 
or more twice the area of this and the corresponding external electrodes 30 and 31, and since it is 1 or less-time 
magnitude, a touch area with said each external electrodes 30 and 3 1 becomes large like said before rather than the 
configuration which joins electrically an external electrode and the conductive paste in a through hole, the reservation of 
the adhesion reinforcement of each of said external electrodes 30 and 3 1 to said insulation sheet 23 can be attained 
certainly by this — in addition, it can flow certainly to said each external electrodes 30 and 31, the individual electrode 
24 corresponding to this, or common electrode 25 grade, and generating of a poor contact etc. can be reduced 
remarkably. 

[0057] Therefore, according to this manufacture approach, the reliable electrostrictive actuator 20 can be manufactured. 
[0058] As shown in drawing 1 , drawing 2 , and drawing 8 , the adhesives sheet 41 which consists of synthetic-resin 
material of the ink non-permeability as an adhesives layer is beforehand stuck on the whole inferior surface of tongue 
(the pressure room 16 of the cavity plate 10, and double width side which counters) of said electrostrictive actuator 20, 
and subsequently it is pasted up and fixed to said cavity plate 10 so that the electrode 24 according to each in said 
electrostrictive actuator 20 may correspond to each of each pressure room 16 in said cavity plate 10. 
[0059] Moreover, various kinds of circuit patterns (not shown) in said flexible printed cable 40 are electrically joined to 
said each external electrodes 30 and 3 1 by piling up and pressing said flexible printed cable 40 by the top face in said 
electrostrictive actuator 20. 

[0060] Here, since said each external electrodes 30 and 31 are not calcinated at an elevated temperature, few, oxidizing 
is thickness (the 1st operation gestalt about 7-17 micrometers) thicker than said each tabs 60 and 61, and it can also fully 
secure the bonding strength for joining both [ these ] the external electrodes 30 and 31 and the flexible printed cable 40 
as an external connecting means by solder. 

[0061] in addition, as an ingredient of the adhesives layer of said adhesives sheet 41 grade Are ink non-permeability at 
least, and it has electric insulation. The polyamide system hot melt form adhesives which use the polyamide resin of a 
nylon system or the dimer acid base as a principal component, After applying polyolefine system hot melt form 
adhesives to the inferior surface of tongue of said electrostrictive actuator 20, you may make it paste up and fix at said 
cavity plate 10, although the thing of the shape of a film of polyester system hot melt form adhesives may be used. The 
thickness of a glue line is about 1 micrometer. 

[0062] And polarization processing of the part pinched between the full-individual electrode 24 and the common 
electrode 25 between the piezo-electric sheets [ 21a-21g ] above-mentioned two electrodes 24 and 25 by carrying out 
the seal of approval of the electrical potential difference higher than the time of anticipated use is carried out. 
[0063] In the above configuration, by impressing an electrical potential difference between the individual electrode 24 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



7/14/2004 



Page 7 of 9 



of arbitration, and the common electrode 25 among the electrodes 24 according to each in said electrostrictive actuator 
20 By the part corresponding to the individual electrode 24 which impressed said electrical potential difference among 
said piezo-electric sheets 21a-21g producing distortion of the direction of a laminating by piezo-electricity, and reducing 
the content volume of the pressure room 16 corresponding to the electrode 24 according to each [ said ] by this 
distortion The ink in the pressure room 16 concerned blows off from a nozzle 54 liquid drop-like, and predetermined 
printing is performed (refer to drawing 8 ). 

[0064] Drawin g 10 - drawing 13 show the 2nd operation gestalt of this invention. In addition, in this operation gestalt, 
what does not change a configuration and an operation to the 1st operation gestalt attaches the same sign as the thing of 
the 1st operation gestalt, and omits that detailed explanation. 

[0065] The structure of electrostrictive actuator 20' of the 2nd operation gestalt is explained based on draw ing 10 - 
drawing 1 2 . Said electrostrictive actuator 20 f has structure which carried out the laminating of piezo-electric sheet of 
two sheets 22', 21', and insulation sheet of one sheet 23 \ every part of each pressure room [ in / in the front face (double 
width side) of piezo-electric sheet 22 f of the lowest layer / the cavity plate 10 ] 16 — individual electrode 24' of a narrow 
width — the shorter side edge and the letter of parallel of the piezo-electric sheet 22' concerned ~ and pattern formation 
is carried out to seriate in the direction of a long side. In addition, the drive electrode 24' concerned is exposing the end 
section 24a' on one long side edge of piezo-electric sheet 22 f of said lowest layer. 

[0066] To two or more pressure rooms 16, common common electrode 25 1 is formed in the front face (double width 
side) of piezo-electric sheet 21 f of a two-layer eye plain- view substantially rectangle-shaped so that each [ these ] 
pressure room 16 may be covered in one. As drawer section 25a* prolonged covering the abbreviation overall length of 
the shorter side edge concerned and 25a 1 are exposed to one long side edge of piezo-electric sheet 21' of said two-layer 
eye, they are common electrode 25' and really [ said ] formed in the near part of the shorter side edge of the pair in 
piezo-electric sheet 21 f of said two-layer eye. The part where said individual electrode 24' and said common electrode 
25' lap in the direction of a laminating among said piezo-electric sheet 21' is activity section 35' which produces 
distortion according to the piezo-electric effect. 

[0067] It throws away into parts other than said activity section 35' among the front faces of piezo-electric sheet 21' of 
said two-layer eye, and dummy individual electrode 26' which is the electrode of a pattern is formed in the same vertical 
location as said individual electrode 24'. Among the front faces of piezo-electric sheet 22' of said lowest layer, it throws 
away into said drawer section 25a' and a corresponding location (the same vertical location), and dummy common 
electrode 27' as an electrode of a pattern is formed in them. 

[0068] In addition, end section 26a[ of said dummy individual electrode 26' ] ' is exposed to the long side edge of piezo- 
electric sheet 21' of said two-layer eye, and end section 27a[ of said dummy common electrode 27' ] ' is exposed to the 
long side edge of piezo-electric sheet 22' of said lowest layer, respectively. In the 2nd operation gestalt, said each 
electrode 24', 25', 26', and 27' are the things made from the conductive paste of the Ag-Pd system as an electrical 
conducting material. 

[0069] Among the front faces of the insulation sheet 23 of the maximum upper layer, tab 60' made from the conductive 
paste of an Ag-Pd system and 61' are formed in the location corresponding to drawer section 25a[ of said individual 
electrode 24' or said common electrode 25' ] ' along the long side edge of the pair of the insulation sheet 23' concerned, 
and external electrode 30' for connecting with the flexible printed cable 40 on each [ these ] tab 60' and 61' and 3 1' are 
arranged in it. With the 2nd operation gestalt, said both external electrode 30' and 31' consist of Ag system ingredient 
containing Ag which is the principal component of said conductive paste. 

[0070] In the right-and-left both-sides side which intersects perpendicularly with the front **** double width side of 
said electrostrictive actuator 20' Side-face electrode 50' which connects end section 24a[ of individual electrode 24' ] ' 
and dummy individual electrode 26a' which were exposed to the right-and-left both-sides side of said each piezo-electric 
sheet 2V and 22' in the direction of a laminating Moreover, pattern formation of side-face electrode 51' which connects 
drawer section 25a[ of common electrode 25' ] ' and edge 27a[ of dummy common electrode 27' ] ' in the direction of a 
laminating is carried out in the conductive paste of Ag system, respectively. The upper limit of each [ these ] side- face 
electrode 50' and 51' is connected to external electrode 30' corresponding to this, and 31'. Therefore, said individual 
electrode 24' and said common electrode 25' are electrically connected with each [ these ] side-face electrode 50', 
external electrode 30' which corresponds through 51', and 31'. 

[0071] Among the base plates 14 in said cavity plate 10, the depression slots 62 and 63 for not contacting said each 
external electrode 30' and 31' on said cavity plate 10 are drilled in the part corresponding to the right-and-left both-sides 
side of said electrostrictive actuator 20' so that it may extend along said right-and-left both-sides side. Each [ these ] 
depression slots ,62 and 63 are for preventing connecting too hastily between said each side-face electrode 50' and 51'. 
[0072] Next, the manufacture approach of said electrostrictive actuator 20' is explained based on drawing 13 (A) - (D). 
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First, individual electrode 24' and dummy common electrode 27 are formed in the front face of the 4th material sheet 
(green sheet) which has the magnitude which arranged the plurality of piezo-electric sheet 22' in said electrostrictive 
actuator 20' in in the shape of a matrix by the screen-stencil which used the conductive paste of the Ag-Pd system as an 
electrical conducting material. 

[0073] Common electrode 25' and dummy individual electrode 26' are formed in the front face of the 5th material sheet 
(green sheet) which similarly has the magnitude which arranged the plurality of piezo-electric sheet 21' in in the shape 
of a matrix by the screen-stencil which used the conductive paste of the Ag-Pd system as an electrical conducting 
material. 

[0074] Furthermore, it sets on the front face of the 5th material sheet (green sheet) which has the magnitude which 
arranged the plurality of insulation sheet 23' in in the shape of a matrix. In individual electrode 24' (dummy individual 
electrode 26 1 ) and a corresponding location, tab 60' Tab 61' is formed in drawer section 25a[ of common electrode 25' ] 
' (dummy common electrode 27'), and a corresponding location by the screen-stencil which used the conductive paste of 
the Ag-Pd system as an electrical conducting material, respectively. 

[0075] In addition, the area seen from [ of said each tab 60' and 61' ] the laminating also with the 2nd operation gestalt is 
suitably set up so that the area after these elevated-temperature baking may be 1/2 or more twice the area of this, 
corresponding external electrode 30 ? , and 31 f and it may become 1 or less-time magnitude. 

[0076] Subsequently, said each material sheet is dried, after carrying out a laminating, by pressing in the direction of a 
laminating, it unifies by carrying out, and considers as the layered product of one sheet (refer to drawing 13 (A)), and 
this layered product is calcinated at the temperature of about 1 100 degrees C. If it does so, as shown in drawing 13 (B), 
each tab 60' on said each insulation sheet 23 1 and 61' will contract by baking. Here, like the 1st operation gestalt, the 
area seen from [ of said each tab 60' and 61' ] the laminating is 1/2 or more twice the area of this, corresponding external 
electrode 30', and 31', and serves as 1 or less-time magnitude. 

[0077] Subsequently, the layered product of each of said material sheet is cut into predetermined magnitude, the posture 
of the layered product of piezo-electric sheet 2Y obtained by this - 23 1 is replaced with, and the side face of the layered 
product concerned is turned upward. And each side-face electrode 50' is formed by the screen-stencil using the 
conductive paste of Ag system so that it may lap with end section 26a[ of end section 24a/ of individual electrode 24' 
corresponding to this / ', and dummy individual electrode 26 f ] \ 

[0078] Similarly, each side-face electrode 51' is formed by the screen-stencil using the conductive paste of Ag system so 
that it may lap with end section 27a[ of drawer section 25a/ of common electrode 25' corresponding to this / ', and 
dummy common electrode 27' ] ' (refer to drawin g 13 (C)). 

[0079] Subsequently, the posture of the layered product of said piezo-electric sheet 21' - 23' is again replaced with, and 
the double width side by the side of insulation sheet 23' (double width side with tab 60' and 61') is turned upward in this 
layered product. And it forms by screen-stencil so that it may lap with each tab 60' on said insulation sheet 23' and 
external electrode 30' which consists of Ag system ingredient may be connected to the upper limit section of side- face 
electrode 50' corresponding to the external electrode 30' concerned. 

[0080] Similarly, external electrode 31' which consists of Ag system ingredient is formed by screen-stencil so that it 
may lap with each tab 61' on said insulation sheet 23' and may connect with the upper limit section of side-face 
electrode 51' corresponding to the external electrode 31' concerned. And it carries out by the ability being burned at the 
temperature of about 600 degrees C (refer to drawin g 13 (D)). 

[0081] In two or more piezo-electric sheet 22' which carried out the laminating up and down by the above, 21', and 
insulation sheet 23' Individual electrode 24' of a vertical location, same dummy individual electrode 26', and same 
external electrode 30' While connecting electrically through side-face electrode 50' corresponding to these, similarly 
common electrode of two or more upper and lower sides 25', dummy common electrode 27', and external electrode 31' 
are electrically connected through side- face electrode 51' corresponding to these (refer to drawing 12 ). 
[0082] With the 2nd operation gestalt, it faces sticking said each external electrode 30' and 3 1' on the front face of 
insulation sheet 23' in said electrostrictive actuator 20'. As opposed to each tab 60' firmly stuck on said insulation sheet 
23' by calcinating at an elevated temperature (this operation gestalt about 1 100 degrees C), and 61' said each external 
electrode 30' and 31' be burned at low temperature (this operation gestalt about 600 degrees C), since it carries out What 
use a metal (the 2nd operation gestalt Ag) of the same kind as a principal component is made joined, and the adhesion 
reinforcement of said each tab 60', said each external electrode 30' to 61', and 31' increases. 

[0083] Therefore, even if it does not calcinate said each external electrode 30' and 3 1' at an elevated temperature, said 
each tab 60' and 61' can fully secure the adhesion reinforcement of said each external electrode 30' [ as opposed to said 
insulation sheet 23' for the role of a binder ], and 31' sure enough. 

[0084] Thereby, like the 1st operation gestalt, it faces joining said each external electrode 30', 31', and said flexible 
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printed cable 40 by solder, and generating of a defect, like said each external electrodes 30 and 3 1 separate from said 
electrostrictive actuator 20' can be reduced remarkably. 

[0085] It sees from a laminating. Moreover, the area after elevated-temperature baking of said each tab 60' and 61' It is 
1/2 or more twice the area of this, corresponding external electrode 30', and 31 ! , and since it is 1 or less-time magnitude, 
a touch area with said each external electrode 30' and 31' is fully obtained, and reservation of the adhesion 
reinforcement of said each external electrode 30' to said insulation sheet 23' and 31 f can be attained certainly. 
[0086] Also in the 2nd operation gestalt, reliable electrostrictive actuator 20 ? can be manufactured by the above. 
[0087] Moreover, various kinds of circuit patterns (not shown) in said flexible printed cable 40 are electrically joined to 
said each external electrode 30' and 31' by piling up and pressing said flexible printed cable 40 by the top face in said 
electrostrictive actuator 20'. 

[0088] Here, since it is little [ and ] thickness (the 2nd operation gestalt about 7-17 micrometers) thicker than said each 
tab 60' and 61' to oxidize since it does not calcinate at an elevated temperature, said each external electrode 30' and 31' 
can also fully secure the bonding strength for joining both [ these ] external electrode 30', 31', and said flexible printed 
cable 40 by solder. 

[0089] This invention can be materialized not only in the above-mentioned operation gestalt but in various modes. For 
example, although the piezo-electric sheet 22 and 22' were adopted as the electrostrictive actuator 20 and the lowest 
layer of 20', as long as it tells distortion of the piezo-electric sheet of other layers to a pressure room, other insulating 
materials may be used. Moreover, other insulating materials may be used also about the insulation sheet 23 of the 
maximum upper layer, and 23'. In this case, it is desirable that it is what controls distortion which projects upwards (the 
cavity plate 10 and opposite side) among distortion of a piezo-electric sheet. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawing _3] 
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[Drawi ng 5] 



http://www4.ipdl.jpo.go .jp/cgi-bin/tran_web_cgi_ejje 



7/14/2004 




[Drawing 8] 

http://www4ipdljpo.gojp/cgi-bin/tran_web_cgLejje 



Page 5 of 8 




[Drawing 10] 
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[ Drawing 1 1] 
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KrE^^fc**^-r*ttJ3ffc^;U-*-JU*»J5Jcb, 
#x;i/-#-;nctt. «rE«a©/t^->s.t/atrE^^ 

"Tftto-fe, ttfEffi*->--M::SM-*t&E* 

20 [0019] 

i&woimmomm) kit. *§tm&mMtvfz$£MM 

ffl (01-01 3) CS^l>TRWt«. 
[0020] 01-0 9 W^RWOfS 1 KU5SJES<S£^b 

tv»-5. 01. tcTR-r.t'p^, &mts.m<D 

7u— mo izmtiTZ'J'is- bmoymmr 

i7^3.X-^2 0©±® (£H1) »cte, K®>m$££<D 
30 u— f- l o©Tffi«'J{cffipbfc/X;P5 4^&TfB]€ric 

[0 0 2 1] 0 3RtfB4fc5S-r±3l::, ^t^*?" 
I/-H0I1 yX;i/7 r l/-h4 3, 2#©V-*-Jl/ 
h*yi/-hl2> X^-f^-M 3X^-7^1/ 
- M 4 © 5 ttC©*«*Sj»KTafa»^r * CI £ \Z£ 

o«aufc«itt!ft^Tv»a. a i mcEitt-ra. /x 

frZTV-YA 3^^ft^y"U— h 1 2, 13, 14 
tt, 4 2%r 7 W^MT, 5 0|/m~15 0M 

40 [0 0 2 2] y x;i/Xu- h 4 3 tctt, «/hao< >^ 
"SWffl©/X;i/5 4^*, d©;XJ^U-h4 3©fif 
^Io]lC»oT2^J©=PBia?'JttlCEISSnT^-5o T& 

Ol2pl4 3a, 4 3 bCiB^T, ffi/htf >>^P©WRS 

T^jfcttiEWicT, ##<s©/x;i/5 4*^®stiTVi 

-5. 

[0 0 2 3] £fc, atlE^yXJl/S 4 lc»j£"3" ^>JE^^ 

i6 (B«tt»air*) £. jEmT^^a.x-^2 oic 

50 3, 1 2, 1 3, 1 4©¥®«T±TKfifcoT>t*J£-r 



) 



5 

*tt«lcS5>J*nTV»*. HtrfB=&l£?jS 1 6\t. MKy 
h 4 3 ©S**|«lK:»oTlEJ>JStlTV»*. 

[0024] y-yu- h i 3 t*narr*±«v- 

JUFT'l'— h 1 2tctt-l'>£aS&<i:LT©— *t©-7 
JUKSl2a, 12a*i, ;XJV7U-F4 3t 
Wl^-r-STffilv-^-jl/H^U-M 2lCtt|eIU;<-M 
0V-*-;H«il2b, 1 2 b#, Kfffiy X;U5 4© 

#v-*-;UFSl 2 a, 12bH spH*IT-JI;>7 
Si 6©JiJta74-&«t , 5C3ffi^T^«> (03&c*'EI4# 
,1) . 

[0 0 2 5] fcfc, Ti-7-*->Hri/-M 20V 
jl/Kf 1 2 b, 12bll CCDT#JT— *— Jib 
y U— h 1 2 <D±WM\ZV>frffl1fc-?2>&v 

(S4#gg) . cns.vx^-ji-KSi 2 a, 

1 2 b«u ±#JV-3js-;UHyW-h 1 2tCMbTX^ 
[0 0 2 6] <-X^l/- h 1 4 t£tt, i©giZ2^tC 

»i@©ji2)Si 6©^»fflj6«a»»snTv»a. fttne^ 

ttS^TfefrlillifcTSFfTttOfi^aiM* 14a, 1 
4 b^lS^-r^i:, ttIfB4"'il^J:0&#J©JE^Sl 6© 
ft^ 16a«. BtJfE£iiJO«^»2{S^ 1 4 a_hlZte« 

l, i^tc fflm<p>bm*K)ftw<Dmj]&i 6©5taisi 6 

ate, f!iB*#JCDS^S2P^ 1 4 b±l:ttlLTl>6. 

SKfcfr ©JE73S 1 6©5fc$gl 6 att-^tven^ 
SfCBHe^tlTIr^. IfeibT, :fefrM#J©JE;>3S 1 

SftTVJ* (i4#,l) . 

[0 0 2 7] ffffB&JI^S 1 6 ©3fe3® 16ail 7 X)V 
ZfV— h 4 3 »C*»t*=FJ»«iE5>JCDy X*JV5 4 L 
T« V?V-b 1 3. 2tSC©^-*:-;i/h*yi/- 

h 1 2 fc=p*ttE5Sfc3FttLfc«/ha©jr»?l 1 7 Ikft 
— ^, JtfrE&EE^S 1 6 ©fl&JB 1 6 
bte, tJ-yiz-h 1 3©fe&fflffi»fc:3Mftbfcft 

»7L 1 8 £^IT7^*-JI/ KXl/- h 1 2 IC&tt-SV 
=*-JPFSl2a, 1 2 bClil/TU*. 

[0 0 2 8] t£&. M 4 ^^-TJ; "5 IC, IftEtfitti 1 6 b 

4©— «»K3P»b&«»67Ll 9 a, 1 9 a©±ptC 

3-f >i7tt>©S|^*©fc*©7^^^ 2 9*-5?Ji5$tlT 
^-S. tLT, 7,^-- y-yix— h l 3\Z^X^—7,y 
U-hl 4 0-S8*lC*»Ufcttlft7Ll 9 a, 19 at 
ttJ&T-S&ffilcfc. #«&?L1 9 b, 1 9 b^rssnx 
US. 



(4) ^BB2 002-254657 

6 

[0 0 2 9] £l±£J:D. -r>^^>i7 (BStf) 3ft* 

h i 4s.yc7.^— y-yi^— m 3 \z&n 

Z>m*i?ll 9 a, 19 b$^bt£*S-7-*- J!/h*S 
12 a, 1 2 brttCSSAbfc-f >^«, uOST"^- 
;VHf 12 a, 1 2 b*»6#jraai 8*aoT«BE* 
Si 6F*Ji::#IE£ft£:©*>> ClWg-JETjS 1 6 

wa?Li 7Sra^x. sme^si 6tcm-T2)/x 

10 [0 0 3 0] *9EWfc«*»JiS!ffi«*^T** 
JE«7^^^-X-^ 2 0©1fjt£l3 5~II|7 CS^^T 

[0 0 3 1] 0 5 IC^-T J: 5 IC, Et7^faI-^2 
Ote, 8#.(DEEW.->— b 2 1 a, 21b, 21c, 21 
d, 21e, 21 f, 21g, 22 i, 1 tt©*6^->- 
h 2 3 fc*»JBLfc*it£fc-3TV>S. JSlSBMBEaBT 
tt, MIB6-JE«->- h 2 1 a~2 1 g, 2 2 
— h2 3©j?£te, V^Ttlfe 1 5 /zm~4 0 /imgSt 
*6»->- h 2 3 «. «jft-h. <fi©ff*->— h££ 

20 < wi;^*fflv»*i:i*»l9F*bvj. 

[0 0 3 2] it$p2p4 - 3 4 1 8 5 l^afcfSttOt) 

©iHil:, *Tl®Et">- h 2 2 t*njl»5±*^ 
aAT^MB0St->-H2 1b, 2 Id, 2 If© 

SmBWWJttffi 2 4 dtie.=&EEfi->— h 2 2, 2 1 

b, 2 1 d, 2 1 f ©ga^iispfftKI;:, 
ftKJUttKA^ — >JBjSSnTV»*. ^te<fflgiJ«®2 4 
©/^^->«, trw 1 71/- h 1 0 fC*tt*=&JE^J 
Si 6©tSHlffc«J5£:Ufct)©X*S. MfH=&i@S'JH® 2 

30 4 ©*I^-fttt. cni*#JtB-r*ffi*ai 6<DXE«»J:D 

[0 0 3 3] T*^jSStSS0E«y-t-2 1 a, 2 1 

c, 2 1 e, 2 1 g©S® 0£IBB) (C«1fi^ffi©JE^ 

si 6 ic*fbT^a©3^&>m : fiS2 stmfiL-znx^ 

•5. KfE^£E«S/— h 2 1 a~2 1 g©"5 5IWE«»J* 

gf, Tt£t>%. tesnzmmt, iznsbmiz&omfrz 

[0 0 3 4] flfc*. JE^JSI 6 »4, ^-T.Xl'- h 1 4 
40 ©fii2^[p]lC»c.T2^miCBS5lJ3nT^^)©T, n^E 
>«^2 5«, ^K2?iJ©)EE73Sl 6, 1 6 £— ' *WlC 
S'P.k^lC. WfEffl^#g©iEa->-h2 1 a, 2 1 
c, 2 1e, 2 1 g©Si22*|S]© l: l :, ^SP«C*3^TSj22^ 

#g©JEtt->— h2 1 a, 2 1c, 2 1e, 2 1 g IC*5 

lCfc^c^TiSy:^?l#liiL.gP2 5 a, 2 5a^|23^E 
>tg2 5 t-*MSntl^. 
[0 0 3 5] Sfc, HtllSffl^cSS ©JI«->— h 2 1 a , 
50 2 1 c, 2 1 e, 2 1 g©SB©^*.MIESttgP3 5 W 
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KVffiffi (WIEffl*#B©ffi*->-h2 la, 2 1c, 
2 1e, 2 1 giC^tS— tt©*i2a*©ifi^tS^T-&-? 

«, KrfEfflS'jft® 2 4 t*ni;(i-*flcT*scD«vj^5 

;^->OtiT*6*«, fME#ffi*->— h 2 2,2 1 
a~2 1 gRtftt»->- h 2 3£*iJlL7c*^©SP#B<J 

fcJP£©gfl;£^£<TSifc»©fc©T&S. 
[0 0 3 6] «NK*FSc#B©EE*5'-h 2 2, 2 1b, 
2 Id, 2 1 f ©^©P^fJlc^ttJLgl^ 5 a, 2 
5at»)St5ffifi (WC±Tlfl:S) tCJi, — 

tt» Htric&tt®2 4, 2 5, 2 6, 2 7 tt, 
LTCDPd?&^)3 0%-&tfAg-Pd3%©#^— Xh 
S3© i b©T&£>o 

[00 37] m±mcos.m.~>-hX'$>^mm^-h 2 3 

t, lftf& , :3 ; &>*ffi2 5©3li*ttibgR2 5 a icMT 

gpmn 3 1 mmmmzy- 1-23 ©— aKofiaw;: 

WM3 0, 3 111 tfJlE^a-^-T, hOrE^-rfe^A 

g£^£Ag#*«Bf (Pd*a* , Str ! b©-r*-3T'b 

0, 3 l©|*j* mm CtT) ^r6]©J?$) Ii7~17 

[0 0 3 8] «HH*THOffi*">-h2 2*|»HT, ffi 
©£T©JEtt->— h 2 1 a ~ 2 1 g <h*feiStv — h 2 3 t 

112 4RlW5-fiJS'J«B2 6 tSSl»C»lStS 

[0 0 3 9] R*l:LT, «rE#ffi«5'- h 2 1 a~2 

1 gRtflftfcS'- h 2 3 fctt, <hfe 1 OCD^SP* 
83 1 OB 1 **JBfl6Ttt*fe*->- h 2 3 ©G3Sa©feB 

2 5 aR^S-nt>112 7 t £2^tC3»>I£-t±3 

fc*cDx;u-*-;i/3 3^ta$nTv^„ cme^x 

JU-^-Jl/3 2, 3 3»Ctt. mEflMWi2 4^3^E> 

*«2 5<stwi;»«©#*t*». Tfcfr-^ Ag-p 

[0 0 4 0] E15RDfE16lC^-rJ:'5{', ^lUl^i 
Ttt. BfrlB^-lillv- h 2 1 a~ 2 1 gR h 
2 3 3 2, 3 3H fME4t£E* 

>- h 2 1 a ~ 2 1 gRtf!6»->- h 2 3 ©«j22*[6j 

(IfrBEfiSiJttff 2 4 (g= fcteHfi!H^5 -fflBU«I 2 6 ) 
©/1^->©ML^ftK¥^ft*|6]) (CjtioT— 5>JttK 
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[0 0 4 1] -r^to-fe. SME*ft*->- h 2 3 
X;i/— )\> 3 2, 3 3H l!9Ki!&g^>— h 2 3 ©— ^ 
©«23«HBJjfr50fc:. WSHIfi»->- h 2 3 ©fiffl***& 
Sffl^lCjim-teL 1. L2, L3, LI. • • 'f£ 

mffS*fei^S — h 2 3=tOT«© : &JI«->-H2 1 a~2 

1 gK*5tf-5&;*Jl/-*-;i/3 2, 3 3fc, MfiE$fe^-> 

- h 2 3 ic*5it-5^&x;w-*-;i/3 2, 3 3i;fnfn 

*f/S (319) -rs«t-5»C, ItiJli2&JItt->- h 2 1 a~2 
10 1 g©— *©SiZI*ffll*»'6«fc. Btria^EE«->- h 2 1 

a~2 1 g©fia^e>sa^isit33sa:Tf-ffiL 1 , l 
2. L3, li. • • • fz»Mntz&m\zm£Tt>LT 

[0 0 4 2] fcsfe. BtIfE ; &JEI|->- F21a~21gS 
Zft&M->— h2 3\Z&VZ>&X)V— ft— )VZ 2, 3 3© 
B2B«. tt&©/t*->K:lBjeanafc©'rtti&:<, fitr 
ESa^|fiHC|»fi6Ei--SX^-*:— JU 3 2, 3 3 H±*». 

20 [0 0 4 3] tuEff«Ti7^^X-^2 0 ©SSjfi 

9 (A) ~ (C) ICg-^UTtaBJT^. if*. 
itttfEJEEHT^J-X— ^ 2 0 C*5lt<5|£«->- h2 lb 
(2 id, 2 if, 2 2<b|q&D ©ttSMHa-Sv MJ v 

>->— h) ©«®©-5^^&JEtt->— h 2 1 b (2 Id, 

2 1 f) £fcZ>ffiffi\Z, «ftflOB»jM2 4t»T^ 
^->OtitLTO^$-3t>li2 7 tSrSttS 

[0 0 4 4] |WH«tcLT. JE«->— h 2 1 a (21c, 
30 2 1 e, 2 1 gtW) OHftB^Svh'Jyf 

M^fc**a**rr**2*»^-h (^«j->->- 

h) ©aiSCp-fe^EEft^— h 2 l a (2 1c, 2 1 
e, 2 1 g) fc&StSBfl;:. W©3 ; E>tI2 5© 
^|#UtiLgP2 5 a tJST^^ — >©Mffii:L.T©^5 — 
fiS'J«® 2 6 i:*Bgtt^eBlc*fLT. ^J&x;p— sH— 

;U3 3 *^|g-r^>. 

[0 0 4 5] S & h 2 3 ©^^j@$ V h 'J 

•>^7.«ICjtfe-<fc^S$^*-r^m3^->-h (i^'J 
->->- h) ©Sffi©-5l3&!feii*->-h2 3©®^IC 
40 ^Scil©^g|5ffieB3 0, 3 1*Rf«ffili:»LT. X 
JU-*-;U3 2, 3 3<&^a9:-r?.o 

[0 0 4 6] i^ViT. iE^Etv- h 2 2 . 21b, 
2 1 d, 2 1 f ©SffltCfliB'J«®2 4S^S-3 ; E> 
*SS2 7*. fltrE=&ffi«->-h2 1 a, 2 1c, 2 1 
e, 2 1 g©^®(cn ; e>«®2 5RtWS-H153imffi 
26^, tltlSfii: UT©A g - P d SOfl 

[0 0 4 7] Wffi**6^->-h2 3©«I©5^ 

^S!c<l©^gP*M3 0.3 1 £t§:tt.5#:B (WE^&x;U 
50 -7Jn-;|/3 2. 3 3©{iB) Kte, ^760, 6 1 (0 
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9 (a) ^n-enii^iiTOAg-p 

[0 0 4 8] Z.com&» mUBg-TJl'— ;i/3 2, 3 3 
WfE^l~^3*«v-hro±TJ!i:iHffitcM3lUT 

i^s^s. #Jf5£;*;u-*;-;u3 2, 3 3rttctfifH»« 

W^SAb, ^K#7,;i/-*-;i/3 2, 3 3§^L 
T\ tfrie#«Sg|5^2 4-2 TRZ/tflE^^^'e 0, 6 

[0 0 4 9] £7c, ^l^M^SlT^, tHf2&^y6 

o, 6 i ®?s@^(Pi/6^afcffifi«» cme.©^^© 
®w*^ni*fj*;-r^^«®3 o, 3 i 

[0050] #^t, ^iia=&m«->-h^ffij^bTWB 

LT1 (El 9 (A) #M) , 

Sri 1 0 CCSgOJiaT^-r^. ^--pT&i:, 19 

(B) tc^Tck^tc, HtfS€-!feSi->- h 2 3 Jr©^^ 
6 0, 6 1 DiRiirr So ddT, mM&?y 
6 0, 6 1 W^H:£|pJ^?>J?.7c®*£#. ^nt*tM5 
^g&tt@ 3 0, 31 ©BW© 1 / 2 m.£UtT"7!^ 1 ffi^ 

[0 0 5 1] ^LT> ^lJ?©i<ftofc^^6 0, 6 

i (mimm&m-eiti umnm \z. a g 

J&S^gpmS 3 0, 3 1 £X^U->WJ{CT^/£L 
T\ 6 0 O'CSgWiaST^tttt^WTife-g) (0 9 

(C) #{&) . ^(D J <fm-&<D±ZiS\Zt)y 

[0 0 5 2] W±JCct0, ±TlC«SLfc*g»!c©EE1t-> 
-H2 2, 2 1 a~2 1 gS:lK«£^->-K2 3tC*5l^T 

ts. isii;±Te®ofisuttei2 4 t^s-nssuttis 2 6 

>*ffi2 5t^5-3^E>mSB2 7i^gP«@3 1 

[0053] mi nmmm-ete. mmmm->- h 2 3 ± 
«cwj^fiXLfc a g - p d hs?©^ y 

6 0, 6 1*. (COHM®ffiT«l 1 0 OtI 

fi) T&/£-f3^e,. B^IB#^^6 0,6 1 £IME«&f» 

[0 0 5 4] fit, MfBAg-Pd^^^-7. 

®§^y6o, 6 1 \z\*. Ag&ttnfr*>f#.z>ft&mm 
30, 31 (z\ommMmT'\$6 0 o'csa) t 

£l$.ttii-?Z>>b<Dm± : £m-&2 J £Z>Z.ii\zUD. 6trfB& 
^^60, 6 1 tcMT^MI2^gP«@3 0, 3 1©f 
»$fcfite?S^ *>©£££•£>,, 

[0 0 5 5] Lfc#-?T. BfJiB&fl-gflffiffi 3 0, 31* 
it5iS-C&fdtLte<:Tt>. Mm&?76 0, 6 1*V\M> 
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^©&i>J£»fcLT\ tfria*6^v- h 2 3 ictt-r^itfs 
#^gP«@3 0,3 1 ©^*?sa*+^tcj»«T#^»o 

CintC^O, 09*. tf, ttiBi&KMU 3 0 , 3 1iliu-ffi 

sslt, ifriB*feiit->- h 2 3fr$$(m&?\-mm®3 o, 

3 l^i«Jjr)tn^^O^^(D^S^L<fgMT^-5. 
[0 0 5 6] «Jl^lRl*^aT, mU&5>76 

0, 6 1 ©iS*&j&fi«£©®Si«. ^tlim-r-5^g|5tt 
130, 3 1 CDHW© 1 / 2 ^±T/4^ 1 fg^T©± 
10 #ST£-S^£>. HJfH^*©i^!C ^ttStXJP- 

miie=&nsp«ss3 o,3i t<Dmfmmtf±z<t£ 
cnicto. mrfE*fei»->— h 2 3 tc5t*-r^>ttrga=&^ 
mnm 3 o, 31 o^»?^s©?s^*»^icafigT-^-5 

ClilCJnAT. ltiB=&^g|5«® 3 0, 3 1 iCiniC^ 

[0057] ifcidioT, ^cDiS)t^ffi{c«t^t< mm 

ttWiS^JEftT^n-X-;* 2 0 &®3tT^^)©Tr$. 
20 -5. 

[0 0 5 8] Ell. El 2 Rtf0 8 £o\Z. fitlfBffi 

|7?fal-^ 2 0 CDTBB (*^ h*5V MO 
©JI^^ 1 6 <h*tr&I-r-5J£*M®) lS»Jlil, 
T©-f >^^SS14©^1^J!g#75^^-5>«*S'J->- h 

OKjtfbT. HfJfEEEm7i7 5^X— ^2 0tC*3tt^6-® 

53'JiMS 2 4 ^utrfE^-v fc'^ y u— h i o \z&rtz>&m 

73^1 6<D&*\ZttfoTZ>£.0\Z&m ■ H^^n^.. 
[0 0 5 9] Sfc, flflfBJIItT^^3.X-^2 OlCfett 
30 ^>±®(C«. tfli57mP>'^';U^'U>h^— ^;U4 0£ 

^-^1/4 otc*5^^=&fflogs^A^-> (Ei^-a-f) 
tfmm&ftww&z o, 31 ic«^w(c^$n«>„ 
[o o 6 o] ::t, atrfE^euw® 3 o, 3 1 iis 

E^y6o, eijcD^ipv^^ (^mss^Ttt 

7~17/!mSI) T^O, cne.Mng|5«©3 0, 3 

40 fit«T-#3o 

[0 0 6 1] flflfH^#»J->- h 4 1 lg©jg3»3Jfi 

-^2 owTsiicm^LT*^. mm^r^nj-^yu- 

50 $«**ll «mIfiT*5. 
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[0 0 6 2] -tUT, fWJ«!2 4t3t>tI2 5 

T, JEtt->— h21a~21g ©JtfEMMS 2 4, 25 

[0 0 6 3] VL±<Dmmz&^T, tteflE*7a^3.X 
-^2 0 fc4J^*^fflaiJ«S2 4 O^-fefiiOiMti 
2 4 tr]^:>mffi2 5 tOWtCttJE^EnJp-r-S^ilCt 
0. BufHffiMv — h 2 1 a~2 1 g©-5*>mrf2«EE£ep 

|6]©M.$-£&U. £©2*KTMK«-ffl»J««2 

[0 0 6 4] 010 ~0 1 3 tt#f£BJ©|f! 2 mfaBM* 

Aitfiflllttt&tt&K:b&ftV>'b0>H:. Sri 1 §H»*<i© 

[0 0 6 5] S2»I©Et7i'5 1 aI-^2 0' 
©«jg£Ell 0~|1 2{ca^tiTi»BJ-r^>o MfBHa 
7i7faI-^2 0' It 2ftOEt->- h 2 2 ' , 2 

l' i #©*£*i->- h 2 3 ' &£8MlfeNfi&&& 

iTl©Et->-F2 2' OS® (J£*I®) 
tCtt. fc:5V ZTU- h 1 0 KisW-*fcEE2>2[ 1 6 © 
ttBffflc. IMMS2 4' «t. M§teffilt->-h2 

2- ©fiia*t5Fff«K. &m^m\zmmz/^ 

->M$nTV^„ 7^*3, ^K^K®®2 4' tt. 
©-Sggfl2 4 a ' *MIHftT)l©iI«->- h 2 2 ' ©- 

[0 0 6 6] 2@@©EEtt->- h 2 1 ' ©S® OEtl 
®) ttSfcffl©EEa&l 6 left UT£ol© 

12 5' cnS&JE^l 6£— ^WlCffi'S.t-plC 

M22#©B&±SiCt3fcoT5S^^)^l^ttJLgC2 5 a', 
2 5a' SfJiB2BS©ffi«->-h 2 1 ' ©— ^©fi 

muizmm-rz>£?\zvT. mm^^ynmz 5 - t- 
#wsnxu5„ WfEJEttv'— h 2 1' (Do-zmmm 
mm.M2 4 - RWEn ; e>ti2 5 - nfi»mj3$n\zWL 
tt*mm\t, BE«a*»cj:os***i;*stt»3 5' 

[0 0 6 7] ttri52)ia©mtt->- h 2 1 ' ©*®©5 

•&BtrfBSttg|53 5' fiW©ttBffcte, l#T/^->©m 
STfca^S-flJJiJWf 2 6' MfiB«i»'J«®2 4' 
£RU±TttBfc©jSa*vCtr>*. lKJf2fiTJB©EE«I-> 
-h-2 2 ' ©«BS©3-6fiME9ISHiU«2 5 a' £*tJfc 

-r-sfis (isii;±TteS) ictt. »T/^->otiii 

[0 0 6 8] fetS, S«IfBy5-fflSiJ«@2 6 ' ©-Sggfl 
2 6a' ttBtTSa 2fg ©JEffi->- h 2 1 ' ©ftffl^lC. 

2 7 ' ©-SS6I5 2 7 a ' 
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TiOEtv- h 2 2 ' Ofiia*lC, f^ifflLT 
1^3. SS2H16JBJ6fc&HT, ^E^ttS 2 4 ' , 2 

5 ' , 2 6', 2 7 ' tt, 3Mt&&£ LT©A g - P d 

[0 0 6 9] ft±«©itei»:->- h 2 3 ©SB© o "fetfME 
fiS'J«1S2 4' *fcttlUE3 : E>ti2 5' ©?I#WL 
g|52 5 a' itftjfc-f ^figtCtt. Ag-Pd5S©S«^ 
-X 6 0 ' , 6 1 ' #*» *SR<6»->- h 2 

3' ©— »o«ia*c»-3T»BJc*nT*D, nn&* 

10 5-760' , 6 1 ' ±tC7U^->y;uyj > h-ir-^U 
4 0 3 0', 31' #IERS 

ntl>4. *2 5Mfi»«Ttt. ltrfSM^-SI5«S 3 0 ' , 
3 1' It WE#*^-*h©±fi«i , "P»*Ag*£Ay 

[0 0 7 0] ffrffiffittT^^iX-^ 2 0 ' <Z>$KHJ£ 
*Bffiiift3Ssr*fe&Plfl!lffifc«. ItrlE^JEEftv— h 2 

1 ' , 2 2' Ofe&Wfll®tflimL/fcfl»J«a2 4 ' © 
-3Sgfl2 4a' iy$-WIt!2 6a' i£«Jf*ft 
KSM*f*ffi!l®«B5 0 ' **. Sfc, Ht>tffi2 5' 

20 ©3l#tHb«52 5 a ' t^5-n^e>«@2 7 ' ©«g& 

2 7 a- t*mm-ftmzmm.-?z>tfmm.m5 1 - a*. 
n^*nAgjs©^«^-x hicx/i^->^fiX$nTu 

-5. Ctl6#«M*S5 0 ' , 5 1' ©±SHtt, mi: 

*Hsr**sra«3 o' , 31' tssttsnr^*. b 
latfi-D-z. mmmmmm 2 4 - -^>tfrfEa^>«@2 5 - 

tt. cne.SiI«l5 0 ' , 5 1' Sr^UTWJESf * 

^aB«®3 0 - , 31' i««wic»asnTv>*. 
[0071] wie^-v tf^w ri/- h 1 oic*5tt^>^- 
^yi/- m 4 coo-htfimE.m.Ti'^z.^—? 20'© 

0 - , 31' ^ifrre*^ k'-r-'C ru- h 1 0 

/«cV»fc»CD|H*«6 2, 6 3*«. KflEfc^nfflJBKifto 

6 3 tt. «fffB#«!liS«a 5 0', 51' ©*B2l«n?JIf& 
■r ^5 d i ^B^lh-r ^> fc* © t> ©T-& ^.o 

[0 0 7 2] ikiC, WEfflTi'f'aX-i' 2 0' ©S3 
jt^S^013 (A) ~ (D) iCSo'ViTSiBJ-r^. * 
r» BtfIEEE«y^5 1 ^X-^2 0' (C*(t^)JE«->-h 

22' eDtt««*"7h'jyi7x«fcafetfc****ir-r 
40 z>m4mttzs-h (d/'j— >->— H) ©gisic <hj3ij« 

124' S^5-U ; &>lta2 7 ' Sffi^iN-tL 
TCDAg-PdlCtl^-X hSrffll^fcX^ ij — >EP 

[0 0 7 3] EWSI;: UT. /!«->- h 2 1 ' ©^SlSii^ 
v h U ^T.«icM^fc±^ $ £Wr*>?g 5 *»S/- h 

(^U->->-h) ©SMIC. 3t>tl2 5' Rt5^ 
5-ffiSU®S2 6' WtmtLTOAg-Pd^ 

(Dmm^.-7s h&w>tzxt7 v->wm\ztwj$.-?z>. 

[0 0 7 4] S Z tC, *6^t->- h 2 3 ' ©*ggc<!£ V h 
50 U •>^7.«lcM'<fc:^:#$^WT-5^5^M>'- h (if 



) 
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'J->->-M ©SMlc^^T, jSB'J«®2 4' (^S 
-iMS2 6 ' ) £ttfo-tZ>®M\Z.\3.f>7 & 0 ' 
3 ; E>«@2 5 ' ©?l^tUbai52 5 a' (^5-3t> 

«ss2 7' ) tttfc-fz>&m\z\t?7'6 i' ^-n-?-* 
n^n-?n»stw<t ltoa g - p d?s©siifl:^-7. 

[0 0 7 5] m2mmmmx'h. mi&5>~j§ 

0' . 6 1' o«JB*l«!I*»6^.fciS«tt, dti&^iUia 

m&L&<Dmm&znt*ifc?2>i>\-wnM3 o ' , 3 1 - 

©iS»© 1 / 2 «R±TA»0 1 fittTO** 3 t & 5 J: 10 

[0 0 7 6) #HT. WIE«*W->-H6««lbTaJB 

LT1 &©*««#:£: L (013 (A) #JR) . £©«« 
1 1 0 01C8«©a*-cafitr*. ^p-r^t, 0 
1 3 (B) (C^-T<t5»^ WE*lft»">- h 2 3 ' ±© 
#^^60' , 6 1 ' jW&KfciDiRtrr*. ^^T" 
t>. JBiSOfi»J8tra*K, «rE#^^6 0' , 6 1' 

©aa*isia»&.&&®aa t . ^tit^-r-5^ms3 

0', 3 1 ' ©ffi»©l/2«U4±TJ&v3 1«jilT©* 20 
[0 0 7 7] #<^T% WB**»->— hO«Ji#*0f« 

o***t*7i-u -ntt«to*e>nfcBE«->-h2 

1 ' -23' ©i«Ji#©g^£«*-T. M§i£f.SJi&©#J 
M«-±lRlStC-r-5. &#JMWS5 0' H 

ftfc*#jE-r*a#jaa 2 4 ' ©— sa»2 4 a - atf^s 

-ffi»J€ffi2 6 ' ©— 3gaP2 6 a' 5 «C A 

g^©»«^-X h^fflV^T©^^ U->WJ(CT^ 

[0 0 7 8] |B|#tCbT. §11115 1 ' CtUC 30 

Mm-fz^^ynM 2 5 ' ©?i#tausP2 5 a ' rik^ 

= -3^£>«@2 7 ' ©-SSSP2 7 a ' "5 

(0i3 (o #a) . 

[0 0 7 9] Stf ttKff a->- h 2 1 ' ~ 2 

3' ©«I#©g^^ftAT, H©»JB<*fc45t>T*ft* 
>- h 2 3 ' #J©J£*1® (^^"6 0 ' , 6 1' ©&-5/£ 

ng|5ttS3 0' 2r. ttE*ft»->- h 2 3 ' ±©&*76 
0' tcS&D. A^. ^K^-gfi«883 0 ' K*tJST«ffl 40 

fctaa-r*. 

[0 0 8 0] IWcLT. A g»»*W» 
3 1 ' £. ae*fe»5'- h 2 3 ' ±©fc*y 6 1 ' iCffi 

fLT, 6 0 Oti«0lKTttt#W4OT 
(013 (D) #!») . 
[0 0 8 1] BLtfcJ:©, ±T«ClRJHb/ta*Off«2/ 
-h22' , 2 1 ' &t«fc«->— h 2 3 ' IC*JV»Ttt. 50 
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iWH3 0' ^n6fc**jte-r*«®*fli5 
o- *fl-LT*awK:a«sn*— mv<±Tm®. 

tI3 1' ^n?»tC*fJtxt-^ffliJ®tta5 1 ' 

tTt^MlcSi^n^ (01 2#flg) . 

[0082] ?5 2mffi.Mn-e\t. ffrisjitty^^a.x- 

* 2 0 ' fciSttSlfftaS'- h 2 3 ' ©a®fcfJC*n» 
«S3 0' , 3 1 '£&#$-&$ icRSUT, ilSS (HO 
H^WSTttl 1 OOtgS) T«a3i-r*i:tfcJ:DW 
IE*feift->-h2 3' ±(C^@iC^*bfc^^7*6 0' , 

6 i ' ic*tLT. *rK#*»«a 3 0 - , 3 1 - £{£*a 
(uOHwitij6 0 o'ces) -vmzwtTzfr 

6, I^S&Jl (^2HlilTBAg) SSfiE^fT* 

*>ora±*»6Si4-*J:tfcftO, fitrfB6^76 0' , 

6 1 - ic*rr*aE#*aaa3 0 - , 31' <z>&*& 
&#sa&«. 

[0 0 8 3] LfctfoT, «HE#^W«S3 0 ' , 3 

1' &-&u-?mj$.vtiL<Th, mcfe^yeo' , 6 

1 ' 35«n-f >^®a«l**fcUT, fflffi*6*->— h 2 
3 ' (C^fT'SfltlfE^ngPWgS 0 ' , 3 1' ©?g#3£g 

[0 0 8 4] cniCkD. *l*i6®filiR!*»C> a*. 
«, l&IE#*»a33 0 ' , 3 1' tHE^I/*-^^ 
7V>htr-7Jl,4 0 &«¥sa6-r«CftLT. SfiTfE 
JE«7i^^3.X-^2 0 ' ^6«te«ftVif3 0, 3 
l#»#n*a©*a©«££ab 

[0 0 8 5] *JB*IrI*»6J!.T, tflK&fzre 

0' , 6i' ©ssafii/£&©®aw:, cntMts^ 

a5ttS3 0', 3 1' ©if»0 1/2«fil±Ta»'3 1« 
WT©***T»«*>6, ^fe&^gP«ffi3 0' . 3 
1 ' i©tttt®«*+»K»T. mFf5i^iSt->- h 2 3 ' 
lC*#"r*«HE#^»*a3 0 ' , 3 1' ©^*55l!£©?i8 

[008 6] gulcjid. m2mmmm<Dm^^ aa 

tt4>afr>Ett7jr?- 0 ' £S!jiT^3©-r;& 
-5. 

[0 0 8 7] aEflEa74^3.X-* 2 0' ICiJ 

tt*±BK:tt. U^TTVU^'J > bir—Zf}l>4 0 

N^-y;i/4 oiz&ttz&mv&mrtf—y (0*-& 
T) a«ttE#n«aa3 o - , 31' tctt^wic^-&$ 

tl-5o 

[0 0 8 8] ult. ItTK&ftaUtS 3 0 ',31' 

■P, Wia«-^76 0 ' . 6 1' iDW^W (^2H 
»iTB7~l 7itmgl) TSI.^?.. ^n?.M^ 
6|5«a30'. 3 1 ' ttSr!E7U^->^^'J>h^r- 
^;U4 0 t^^E^-r^)tCPSLT©S^SSr ; fc+» 
tC?S«T-#-5©-C«)^. 



) 
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[0089] tuftomnMMizmz-f* u* 

0 , 2 0' ©*T/i{C«flE«->- h 2 2 , 2 2' 

JH©«M*">— H 2 2 3 ' K-3UT'bte©tft**ra* 
±35 Mr* tf^-r :7V— M 0 tSSfll) ^§StH:r*S6 
[Biif0ffl¥&K9i] io 

[02] m«T^^3.x— t'f^-^l'-ft 

[0 3] ^tkr-Z-^l^-h^^MSiT^S. 
[0 4] ^vbTx^-^U— h©»#*fc*:***Bre* 
-5. 

[0 5] J£ttT^iX-:?©#fl?£«i0T&-5. 
[0 6] EE*7*^:iX— *©»#ifi*#jl?»fiBIT» 
a. 20 

[0 7] 0 6 CD VI I -VI I ifltKSiTSS. 

[0 8] 7l/*->7Jl'7U>hir-^l', hf^ — 

J£*BrW0Ti&S. 

[0 9] Et7?faX- ^cDSJitxes^-rmns^ffi 

iTfeO, (A) teflSrittfr. (B) \tt&tfL&. (C) 
[01 0] jB2S(tt6®«»C*tt*ffi*7 4'^3.X-^t 
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a. 

[011] fffJ^faX-i'C^^iSTi&S. 
[012] 7^v'^ , J >h^r— =^£7^ 
-^U-ha^ffiWT^^aX-^SWIiUfctttt** 

[01 3] lEttT^^iX-^CD^ifiXigSr^-riitBS^ 
SE0T-&D, (A) ttjgJSttN (B) (C) 

[flF#©R9!] 

10 +tff-f-7'l/-h 

i 2 jh*:7V— h 

13 7.^— y-^U-h 
1 4 ^— X:7V— h 

1 6 

2 0, 2 0' UTi'fal-^ 

2 1a~2 1g, 2 2, 2 1', 2 2' JE«->- h 

2 3, 2 3' *&M->— h 

2 4, 2 4' 1@#J«@ 

2 5, 2 5' 3^E>iM 

2 5a, 2 5a' 3I^H3Lg|S 

2 6, 2 6' ys.— mwiwm 

2 7, 2 7' ^5— n ; E>'B® 

30, 31, 30', 31' ftSPME 

3 2, 3 3 X;i/— Jl/ 

3 5, 3 5' f§t±gfl 

4 0 71/+y^7" l J>hi r -7Jl/ 
4 3 yXJP^U-h 

54 y 

60, 61, 60', 6 1' &7 



[0 7] 



60 



W ^3 J 

I L2 | 
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